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[57] ABSTRACT 

In an interface circuit including a transmitting and re- 
ceiving circuit which operates with an electric voltage 
supplying source composed of a DC/DC converter, the 
DC/DC converter includes a signal generation circuit 
generating a first signal having a first frequency, and a 
second signal having a second frequency lower than the 
first frequency, a comparator for comparing the ele- 
vated voltage with a reference voltage, and a selector 
for selecting one of the first and second signals and 
supplying the selected signal as the switching clock to 
the DC/DC converter. The selector is controlled by 
the comparator so as to supply the first signal as the 
switching clock to the DC/DC converter when the 
DC/DC converter is powered on, and to supply the 
second signal as the switching clock to the DC/DC 
converter when an absolute value of the elevated output 
voltage reaches the reference voltage. 

7 Claims, 2 Drawing Sheets 
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The above and other objects of the present invention 
INTERFACE CIRCUIT INCLUDING DC/DC are achieved in accordance with the present invention 

CONVERTER by an interface circuit including a transmitting and re- 

ceiving circuit which operates with an electric voltage 
BACKGROUND OF THE INVENTION 5 supplying source composed of a DC/DC converter 
1 Field of the Invention configured to receive an input DC voltage and to gener- 

The present invention relates to an interface circuit 5l^X Bted a ? d J . nc * ative DC volt *8 es - thc 

which can be used in a RS232C or RS232D serial inter- °°fP? converter including means generating two 
face circuit adapted to transmit and receive serial data, ,„ «™H*ion output signals having different frequencies, 
and more specifically to such an interface circuit com- 10 for J*"*™* a selected one of the elevated 

prising as an electric voltage source a DC/DC con- P°f lve "* voltages with a reference voltage, 

verter configured to generate positive and negative » d operating based on the result of comparison 
elevated voltages from a single electric power source. of «™P*™8 mean * fof * lccta * one ° f *f two 
2. Description of Related Art „ «*|Hanon output signals and supplying fte Reeled 

Conventionally, a single power source type interface 15 0SClU ^ On out P m 85 a sw,tcmn 6 clock t0 ** 00/00 

tS^S^ S&^^^J^ Tkh Ae above mentioned arrangement, at the time 

a JjwUC converter, which is now mainly of a so called ^- *u j * • *■ \ ^ lL 

charee tmmo tyoe starting the data communication, namely, after the 

T] f- C L a JL fx ,_ nr/nr • data communication is started until the elevated output 

DC/DC converter is incorporated in a data terminal Snfcll^^ 

IfnTd^ fcTdevLd output voltage hL ^SZTSSfc thei 

of no data transmiss,on, an oscillator supplying the dock havi a ^ f ^ . « d h 

^h'^^ 25 converter Jthesw^ 

tte charge pump type DC/DC converter to stop its VQ , ickl rise a f the time of ^ the / ata 
function, for the purpose of saving the power consump- communicatiOT) and & electric power consumption is \ 

10 ^' »u *u * j • _ , , . . . . A low in the steady communication. Accordingly, since it i 

On the other hand in portable data termmal instru- is ib]e tQ ^ DC/DC converter in Vase of no i 

ments such as a handy terminal driven with a battery 30 communication , the electric power consumption in case ! 

cell, a consumed electnc power is an important problem of no ^^^^ ^ deduced. & 

in a real tune communication Because of this reason, it Xhe above and other objects features ^ adva ntages 

is ideally desired to stop the DC/DC converter in case of ^ t invention wiu * apparent frotD the fol . 

° f ™ communication . and . t0 immediat f , y start the lowing description of preferred embodiments of the 

DC/DC converter at the time of transmitting data so 35 inV cntion with reference to the accompanying draw- 
that a data communication is rapidly performed. How- 
ever, in the DC/DC converter incorporated in the 

conventional serial interface circuit for RS232C and BRIEF DESCRIPTION OF THE DRAWINGS 

others, since the oscillation frequency of the oscillator is n Gi i is a bIock diagram of an essential part of a first 

fixed to one kind, both of a delay of a supply starting 40 embodiment of the interface circuit in accordance with 

time of the elevated output voltage and an increase of tne present invention; and 

the consumed electric power could not overcome, since piG. 2 is a diagram similar to that of FIG. 1 but 

they are demands conflicting with each other. showing a second embodiment of the interface circuit in 

Namely, if the oscillation frequency is high, a through accordance with the present invention, 
current increases in the DC/DC converter which is 45 

generally constituted of CMOS circuits, and therefore, DESCRIPTION OF THE PREFERRED 

the consumed electric power increases. This is a fatal EMBODIMENTS 

problem in the battery cell driven device such as the Referring to FIG. 1, there is shown a block diagram 

handy terminal. 0 f m essential part of a first embodiment of the interface 

On the other hand, if the oscillation frequency is low, 50 circuit in accordance with the present invention, 
an electnc charge accumulation is delayed in a charge The shown interface circuit includes a DC/DC con- 
pump circuit of the DC/DC converter, and therefore, verter 20, which comprises capacitors 2 to 5, transistor 
the supply start of the elevated output voltage is de- switches 6 to 13, an inverter 25 and a comparator 18. An 
layed. Namely, a real time communication cannot be input DC voltage (supplied from a single electric 
executed until the elevated output voltage becomes 53 source, for example a battery cell internally provided in 
stable. In this case, it was a conventional practice to a handy data terminal) is supplied to an input voltage 
cause the DC/DC converter to ceaselessly operate in terminal 14, and on the other hand, an elevated output 
the case of the real time communication. voltage can be obtained from each of output terminals 

SUMMARY OF THE INVENTION 15 i? d 16 , _ 

60 The input voltage terminal 14 is connected to one end 

Accordingly, it is an object of the present invention of each of the capacitor 4 and the transistor switches 7 

to provide an interface circuit which has overcome the and 10, and the other end of the capacitor 4 is connected 

above mentioned defect of the conventional one. to the output terminal 15. The other end of the transis- 

Another object of the present invention is to provide tor switch 10 is connected to one end of the capacitor 2 
an interface circuit including a DC/DC converter as an 65 and one of the transistor switch 6, and the other end of 

electric voltage supplying source, which has a reduced the transistor switch 7 is connected to the other end of 

consumed electric power and which can speed up the the capacitor 2 and one end of the transistor switch 11. 

start of the communication. The other end of the transistor switch 6 is connected to 
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the output terminal 15 and one end of the transistor oscillator circuits 21 and 22 and the DC/DC converter 
switch 8, and the other end of the transistor switch 11 is 20 are in a stopped condition. When the communication 
connected to ground and one end of the transistor is started, the first oscillator circuit 21 having the high 
switch 9. The other end of the transistor switch 8 and oscillation frequency is selected by the multiplexor 17 in 
the other end of the transistor switch 9 are connected to 5 order to rapidly raise the output voltage of the DC/DC 
opposite ends of the capacitor 5, respectively, and also converter 20. Namely, at the time of starting the corn- 
connected to opposite ends of the capacitor 3 through munication, since the output voltage of the output ter- 
the transistor switches 12 and 13, respectively. On end minal 15 does not reach a standard voltage of the 
of the capacitor 3 connected to the transistor switch 12 DC/DC converter, namely, the reference voltage Vref, 
is grounded, and the other end of the capacitor 3 is 10 the comparator 18 controls the multiplexor 17 so as to 
connected to the output terminal 16. select the output of the first oscillator circuit 21, so that 

In addition, the output terminal 15 is connected to the DC/DC converter 20 uses the output of the first 

one input of the comparator 18, having its other input oscillator circuit 21 as the switching clock. Thereafter, 

connected to a reference voltage Vref. The transistor when the output voltage of the output terminal 15 

switches 6, 7, 8 and 9 are on-off controlled by an input 15 reaches the reference voltage Vref, the output of the 

of the inverter 25, and the transistor switches 10, 11, 12 comparator 18 is inverted to control the multiplexor 17 

and 13 are on-off controlled by an output of the inverter so as to cause, it to select the output of the second oscil- 

25, so that when the transistor switches 6, 7, 8 and 9 are lator circuit 22, so that the DC/DC converter 20 uses 

turned off, the transistor switches 10, 11, 12 and 13 are the output of the second oscillator circuit 22 having a 

turned on, and when the transistor switches 6, 7, 8 and 20 low frequency as the switching clock. 

9 are turned on, the transistor switches 10, 11, 12 and 13 With the above mentioned arrangement, in case of no 

are turned off. communication, an unnecessary DC/DC converter 20 

Assuming that a voltage V is applied to the input is stopped in order to save the electric power consump- 

terminal 14, when the transistor switches 10, 11, 12 and tion. Only during an initial period at the time of starting 

13 are turned on and the transistor switches 6, 7, 8 and 25 the data communication, the DC/DC converter is 

9 are turned off, the voltage V charges the capacitor 2. driven with a high frequency, so that the output voltage 

Thereafter, when the transistor switches 6, 7, 8 and 9 of the DC/DC converter is rapidly raised. However, 

are turned on and the transistor switches 10, 11, 12 and after the output voltage of the DC/DC converter has 

13 are turned off, the voltage V applied to the input reached the standard voltage and has become stable, the 

terminal 14 plus a voltage charged in the capacitor 2 are 30 DC/DC converter is driven with a low frequency, for 

applied to charged each of the capacitor 4 and the ca- the purpose of saving the electric power consumption, 

pacitor 5. When the transistor switches 10, 11, 12 and 13 Accordingly, the DC/DC converter which had been 

are turned on and the transistor switches 6, 7, 8 and 9 conventionally required to be maintained to ceaselessly 

are turned off, again, a voltage charged in the capacitor operate in the case of the real time communication, can 

5 is transferred to the capacitor 3, and the capacitor 2 is 35 be stopped at the time of no communication. Therefore, 

charged with the voltage V applied to the terminal 14, the power consumption of the interface circuit such as 

again. The above mentioned operation is repeated by the RS232C serial interface circuit can be remarkably 

the switching clock applied to the inverter 25, so that reduced. 

the voltage accumulated in each of the capacitor 4 and Referring to FIG. 2, there is shown another embodi- 

the capacitor 5 gradually increases and become stable 40 ment of the interface circuit in accordance with the 

when the voltage across each of the capacitor 4 and the present invention. In FIG. 2, elements similar to those 

capacitor 5 has become twice the voltage V applied to shown in FIG. 1 are given the same Reference Numer- 

the input terminal 14. als, and therefore, explanation thereof will be omitted. 

Thus, when + 5 V is supplied to the input terminal 14 As seen from comparison between FIGS. 1 and 2, the 

from the signal electric source, +10 V is outputted 45 second embodiment is characterized in that only the 

from the output terminal 15 and — 10 V is outputted oscillator circuit 21 is used, and a frequency divider 19 

from the output terminal 16. is used in place of the second oscillator 22. The fre- 

The shown circuit includes a pair of oscillator circuit quency divider 19 is connected to receive the output of 

21 and 22 having different oscillation frequencies. Spe- the first oscillator circuit 21 and to output a frequency- 

cifically, the oscillation frequency of the oscillator cir- 50 divided signal to the multiplexor 17 in place of the out- 

cuit 21 is higher than that of the oscillator circuit 22. A put of the second oscillator circuit 22. 

communication start signal is supplied from a communi- Since one oscillator is omitted, the circuit construc- 

cation start signal input terminal 26 to the respective tion of the second embodiment can be simplified in 

oscillator circuits 21 and 22 through AND gates 23 and comparison with the first embodiment. 

24, respectively. Outputs of the oscillator circuits 21 55 The invention has thus been shown and described 

and 22 are supplied to a multiplexor 17 controlled by an with reference to the specific embodiments. However, 

output of the comparator 18, so that either one of the it should be noted that the present invention is in no 

outputs of the oscillator circuits 21 and 22 is selected by way limited to the details of the illustrated structures 

the multiplexor 17 and supplied to the input of the in- but changes and modifications may be made within the 

verter 25. 60 scope of the appended claims. For example, in place of 

The AND gates 23 and 24 are connected to receive at the two oscillator circuit 21 and 22, an variable fre- 

their other input a voltage supply voltage V/>/>of the quency oscillator can be used which is configured to 

system, so that after the voltage supply voltage \dd of change its oscillation frequency on the basis of the out- 

the system is raised, application of the communication put of the comparator 18. 

start signal from the terminal 26 to each of the oscillator 65 I claim: 

circuits 21 and 22 is validated. 1. An interface circuit including a transmitting and 

In case of no communication, since the communica- receiving circuit which operates with an electric volt- 

tion start signal is not supplied to the terminal 26, the age supplying source composed of a DC/DC converter 
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configured to receive an input DC voltage and to gener- first signal, and a frequency divider receiving said first 
ate elevated positive and negative DC voltages, said signal so as to generate said second signal. 
DC/DC converter including means for generating two 5. A DC/DC converting circuit comprising a 
oscillation output signals having different frequencies, DC/DC converter configured to receive an input DC 
means for comparing a selected one of said elevated 5 voltage and driven with a switching clock so as to out- 
positive and negative voltages with a reference voltage, P"* an elevated DC voltage, means for generating a first 
and means operating based on the result of comparison "S" 81 ^ving a fir *t frequency, and a second signal 
of said comparing means for selecting one of said two havin S a a* 01 " 1 frequency lower than said first fre- 
oscillation output signals and supplying the selected <* uencv ' means for comparing said elevated DC voltage 
oscillation output as a switching clock to the DC/DC 10 ^ a reference volta « e ' and means for r «*iving said 
converter 1 &econd signals and controlled by said compar- 

2. An interface circuit claimed in claim 1 wherein said ! n « me T?° ? f *? M * e J^!£ h - 

generatmg means generates a first signal having a first mg cl °f k W * e DC ^P C con ^ wh ^ n DC/D ^ 

j , . , . • , *- converter is powered on, and to supply said second 

frequency, and a second signal having a second fre- ^ mpiace ^ fsaid fet^, as thfswitching clock 

quency.lower than said first frequency and said select- ^ ^ C/DC CQnverter ^ m y * ue of 

ing .means is ^configured to supply said first signal as the ^ elevatcd yo , ^ rc f cre „ce 

switching clock to the DC/DC converter when the voltage 

DC/DC converter is powered on, and to supply said 6 A DC/DC converting circuit claimed in claim 5 

first signal as the switching clock to the DC/DC con- 20 whcrcm ^ generating means includes a first oscillator 

verter when said selected one of said elevated positive generating said first signal, and a second oscillator gen- 

and negative voltages reaches said reference voltage. erating said second signal. 

3. An interface circuit claimed in claim 2 wherein said 7, a DC/DC converting circuit claimed in claim 5 
generating means includes a first oscillator generating wherein said generating means includes an oscillator 
said first signal, and a second oscillator generating said 25 generating said first signal, and a frequency divider 
second signal. receiving said first signal so as to generating said second 

4. An interface circuit claimed in claim 2 wherein said signal. 

generating means includes an oscillator generating said * * * * * 
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